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n

max
i=1

JAiK for some determ Ai?
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CLASSICAL FEFERMAN-VAUGHT THEOREM
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i |= A

yi = true iff β2
i |= B
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WEIGHTED LOGICS AND EXPRESSIONS

qualitative answers −→ quantitative answers

(S ,⊕,⊗, 0,1) semiring

Example (N0,+, ·, 0, 1)

J
⊕

x .
⊕

y .edge(x , y)K = number of edges

wMSO(σ, S) logic [Droste and Gastin]

ψ ::= β | s | ψ ⊕ ψ | ψ ⊗ ψ

ϕ ::= β | s | ϕ⊕ ϕ | ϕ⊗ ϕ |
⊕

x .ϕ |
⊗

x .ϕ |
⊕

X .ϕ

JϕK : Str(σ)→ S JβK(A) ∈ {0,1}
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WEIGHTED LOGICS AND EXPRESSIONS

Expressions Expn(S)

E ::= xi | yi | E ⊕ E | E ⊗ E

〈〈E 〉〉 : Sn × Sn → S

〈〈x1 ⊕ y2〉〉(s̄, t̄) = s1 ⊕ t2
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CLASSICAL FEFERMAN-VAUGHT THEOREM

Given

signature σ β ∈ MSO(σ)

there exist

n ≥ 1 β̄1, β̄2 ∈ MSO(σ)n P ∈ Prop

such that for all structures A,B

A t B |= β iff P(x1, . . . , xn, y1, . . . , yn) = true

where
xi = true iff β1

i |= A

yi = true iff β2
i |= B
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WEIGHTED FEFERMAN-VAUGHT THEOREM

Given

signature σ semiring S ϕ ∈ wMSO(σ, S)

there exist

n ≥ 1 ϕ̄1, ϕ̄2 ∈ wMSO(σ, S)n E ∈ Expn(S)

such that for all finite structures A,B

JϕK(A t B) = 〈〈E 〉〉(Jϕ̄1K(A), Jϕ̄2K(B))

where
xi = Jβ1

i K(A)

yi = Jβ2
i K(B)

1378%



WEIGHTED FEFERMAN-VAUGHT THEOREM

JϕK(A t B) = 〈〈E 〉〉(Jϕ̄1K(A), Jϕ̄2K(B))

Example labela(·), labelb(·), edge(·, ·) (N0,+, ·, 0, 1)

ϕ = |b-b-edges| · |a-nodes|

=
⊕

x .
⊕

y .edge(x , y) ∧ labelb(x) ∧ labelb(y)︸ ︷︷ ︸
ϕ|b−b|

⊗
⊕

z .labela(z)︸ ︷︷ ︸
ϕ|a|

ϕ̄1 = ϕ̄2 = (ϕ|b−b|, ϕ|a|) E = (x1 ⊕ y1)⊗ (x2 ⊕ y2)
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RESULTS OF THE THESIS: OVERVIEW
restrictions on product quantifiers necessary

counterexamples exist

same restriction as in [Droste and Gastin]

 characterization of weighted finite automata

products of structures A× B  first order logic

infinite structures bicomplete semirings

translations schemes  modify unions

specific semirings no restrictions

De Morgan algebras, locally finite semirings
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MONITOR LOGIC



MONITOR LOGIC — MOTIVATION
item x restocked (in a shop) every Monday

demand events between Mondays

→ modeled as (infinite) sequence over alphabet {restock, demand}

How many demands of x each week?

minimal demand

maximal demand

long-term average demand

→ Quantitative Monitor Automata [Chatterjee, Henzinger, Otop]

Quantitative Monitor Automata ↔ Monitor Logic

→ extension of logic for weighted Büchi automata
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1693%



MONITOR LOGIC — MOTIVATION
item x restocked (in a shop) every Monday

demand events between Mondays

→ modeled as (infinite) sequence over alphabet {restock, demand}

How many demands of x each week?

minimal demand

maximal demand

long-term average demand

→ Quantitative Monitor Automata [Chatterjee, Henzinger, Otop]

Quantitative Monitor Automata ↔ Monitor Logic

→ extension of logic for weighted Büchi automata
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